CONTEXT AND OBJECTIVE: Excessive gestational weight gain is related to many complications (both maternal and fetal), such as macrosomia. The most common complications in macrosomic fetuses include: increased risk of intrauterine death, need for intensive care, fractures, neonatal hyperbilirubinemia, paralysis of the brachial plexus and obesity in childhood and adulthood. The aim of this study was to evaluate the association between gestational and fetal weight gain and the incidence of macrosomia in two maternity hospitals. DESIGN AND SETTING: Cohort study in two public maternity hospitals in Goiânia, Brazil.
INTRODUCTION
Weight gain during pregnancy has always been a matter of great concern for most women and obstetricians. This concern exists because gestational weight gain is related to many complications, both maternal and fetal. 1, 2 Macrosomia is a major fetal complication, consisting of cases of infants born weighing more than 4,000 g, regardless of the gestational age. 3 This large weight is associated with complications for both the mother and the child.
The most common complications in macrosomic fetuses include:
increased risk of intrauterine death, hypertrophic cardiomyopathy, need for intensive care, shoulder dystocia, humeral and clavicle fractures, meconium aspiration, hypoglycemia, neonatal hyperbilirubinemia, paralysis of the facial and brachial plexus and obesity in childhood and adulthood. [4] [5] [6] [7] For mothers, the most common complications include: increased risk of cesarean section, cephalopelvic disproportion, prolonged labor, soft-tissue lacerations and postpartum hemorrhage. 4, 6 The incidence of fetal macrosomia ranges from 4.8% to 6.7% in Brazilian studies and from 12.8 to 37.4% in studies worldwide. [8] [9] [10] [11] This high incidence may be associated with several factors, such as advanced maternal age, multiparity, pregestational overweight and obesity, short stature, excessive gestational weight gain and gestational diabetes. 12 Despite the numerous studies on the relationship between maternal and fetal weight gain conducted in developed countries, data in developing countries is scarce.
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OBJECTIVE
The objective of this study was to investigate the association between gestational weight gain and fetal birth weight and the incidence of macrosomia, among pregnant women with an initially normal body mass index (BMI).
MATERIALS AND METHODS
Data were gathered between January 2006 and December 2008. The study design was of cohort type, matched according to age. The study included 200 pregnant women who had been hospitalized for childbirth in two public maternity hospitals in Goiânia, Brazil: one of them secondary and the other, tertiary.
The women were divided into two groups, of 100 individuals each. The group with excessive weight gain was composed of women who had gained 16 kg or more, while the group of normal weight gain consisted of women whose weight gain had been ≥ 11.5 kg and < 16 kg during the same period.
To select the subjects, the researcher visited the two maternity hospitals every second day and analyzed the records of the hospitalized women. Those who met the inclusion criteria were interviewed before they completed 48 hours of puerperium. The researcher interviewed the participants using a structured questionnaire, which contained questions regarding the women's social, economic, demographic and lifestyle characteristics, such as age (in completed years on the date of the interview), education (in completed years on the date of the interview), income (expressed in Brazilian reais and as minimum salaries), number of pregnancies, parity (number of children that had been born), abortions/miscarriages, birth interval (time between the date on which the last child was born, taking into account miscarriages, and the date of the last period), date of the last period (in months), drug use, smoking during pregnancy and fetal birth weight (the weight noted on the child's or mother's medical record). Fetal birth weight was classified as follows: low birth weight (< 2,500 g); normal weight (≥ 2,500 g and < 4,000 g); and macrosomia (≥ 4,000 g). Table 2 presents the frequency of miscarriages and smoking during pregnancy in the study population. The study groups were considered to be similar in relation to these factors.
The number of women classified as physically active was 28 (28%) in the group with excessive gestational weight gain and 31 (31%) in the group with normal weight gain (P = 0.64).
The anthropometric data are presented in Table 3 . The variables of total weight gain and final BMI presented significant differences (P < 0.01), as expected, because the postpartum women were divided according to their weight gain for their participation in the study (excessive weight gain, ≥ 16 kg, and normal weight gain, from ≥ 11.50 kg to < 16 kg).
Fetal birth weight was associated with maternal weight gain, as observed in Figure 1 . The mean fetal weight at birth was 3,388.83 g (± 514.44 g) in the group with excessive gestational weight gain and 3,175.86 g (± 413.70 g) in the group with normal weight gain (P < 0.01).
Fetal weight at birth was also correlated with total weight gain during pregnancy through Spearman's rank correlation coefficient (0.19; P < 0.01), which is presented in Figure 2 .
There were 13 cases (6.5%) of macrosomia in the study population, and all cases of macrosomia occurred in the cohort with excessive gestational weight gain. The association between macrosomia and total maternal weight gain through Fisher's test is presented in Table 4 . The relative risk (RR) could not be calculated because the incidence of macrosomia in the group with normal weight gain was zero. On the other hand, the incidence of low fetal weight was similar in the two study cohorts; i.e. four cases (4%) of excessive maternal weight gain, and five cases (5%) of normal weight gain (P = 0.73).
DISCUSSION
The general incidence of macrosomia was 6.5%, which is and 2003. [16] [17] [18] The increasing incidence of fetal macrosomia in Brazil can be explained by the nutritional transition that has been taking place with the development of this country. 19 Taking this context into consideration, it can be expected that the incidence of fetal macrosomia in Brazil may further increase, just as in developed countries. Therefore, fetal macrosomia has become a factor of great importance and must be monitored in order to minimize its deleterious consequences.
In this study, we observed that there was a significant correlation between maternal weight gain and fetal birth weight.
This association was also observed in another study, with a Other studies have found a relationship between fetal macrosomia and other factors associated with pregnancy, such as parity. 19, 20 Women with many children were found to have a greater chance of having macrosomic babies than nulliparous women did. In our study, the number of pregnancies and parity in the cohorts were similar.
The issue of dietary behavior during pregnancy remains a very complex subject, with no consensus up to now. A study conducted by Kramer et al. in 1998 showed that, during pregnancy, the quality of the food consumed is more important than the quantity. 20 Another study by Moses et al. in 2006 found that women who had diets with high glycemic levels had a higher incidence of babies with macrosomia. 21 The study by Denguezli et al. in 2009 showed that carbohydrate consumption higher than the recommendations was related to higher fetal birth weight. 15 Therefore, dietary behavior during pregnancy is a subject that calls for further studies in order to reach a consensus and hence enable improvement of the level of guidance provided to pregnant women, and consequently avoid the undesired effects of excessive weight gain.
We believe that it is possible to undo the undesirable association between weight gain and macrosomia through quality prenatal care, in which women are given guidance regarding healthy dietary behavior with appropriate quantities.
CONCLUSIONS
In the present study, it was found that there was a direct relationship between maternal weight gain and fetal birth weight, i.e.
mothers who gained more weight during their pregnancy had heavier babies, with higher incidence of macrosomia.
